MicroRNA-296-5p increases proliferation in gastric cancer through repression of Caudal-related homeobox 1.
Caudal-related homeobox 1 (CDX1), an intestinal-specific transcription factor, has been reported to have vital roles in gastric intestinal metaplasia (IM). Although IM is a high-risk factor for gastric cancer (GC), the specific role of CDX1 in GC is largely unknown. In this study, we investigated the expression of CDX1 and its functional roles in GC, and its upstream regulatory mechanisms at the microRNA (miRNA) level were further explored. We found that CDX1 is lost in GC when compared with adjacent IM tissues. Gain-of-function studies showed that CDX1 significantly inhibited GC cell growth by inducing cell cycle arrest and apoptosis. Interestingly, we identified and verified an onco-mir, miR-296-5p, as a direct upstream regulator of CDX1. miR-296-5p overexpression significantly promoted GC cell growth and attenuated the CDX1-induced anti-growth effects by recurring cell cycle distribution and apoptotic status, whereas knockdown of miR-296-5p decreased GC cell growth. Furthermore, we found that the extracellular signal-regulated kinases 1 and 2 (ERK1/2) activation and the subsequent downstream changes in protein levels related to cell cycle and apoptosis partly account for the miR-296-5p-CDX1-induced GC growth promotion. In addition, the detection of miR-296-5p and expression of CDX1 in primary GC tissues and adjacent IM tissues revealed that miR-296-5p is inversely correlated with CDX1, further supporting our in vitro results. Our results showed an anti-growth effect of CDX1 and identified its miRNA regulatory mechanism in GC. The identification of this novel miR-296-5p-CDX1-ERK1/2 axis sheds new light on the understanding of the process from IM to GC and may provide therapeutic targets for the treatment of GC.